It has previously been reportedl that several species of blue-green algae showed atypical growth with uric acid as the sole nitrogen source. The growth rate was much reduced and the photosynthetic pigment system was highly bleached (9) . Further consideration of the growth data and the finding that allantoin accumulated in the medium during growth of Agmenellum quadriplaticum, strain PR-6 (9) led to the supposition that the initial oxidative attack on uric aci(l was nonenzymic and was perhaps a property of certain blue-green algae independent of their ability to utilize uric acid as the sole nitrogen source. Accordingly whole cells of several blue-green algae were tested for their ability to degrade uric acid. The best organism found was thetic pigments chlorophyll a and phycocyanin found( in Anacystis (7) . The sensitizing pigment is shown to be similar in properties to the unknown pigment absorbing at 750 my described by Gassner (3) .
Materials and Methods
Cells of Anacystis niduilans were grown batchwvise on Medium C (5) using the test tube culture apparatus as described by Myers (6) . The temperature was 390 and 1 % CO, in air was continuously bubbled through the cultures. Illumination was provided by 2 high output cool white fluorescent tubes 12.5 cm from the tubes.
Uric acid was determined by decrease in OD at 293 mu using a Beckman DU spectrophotometer. Numerous checks using a uricase preparation from Worthington Biochemicals consistently confirmed that A OD at 293 nim was a valid measure for uric acid disappearance. The 
Results
The oxidation of uric acid by whole cells of Anacystis is illustrated in figure 1 . The oxidation in tungsten light approaches completion at a continuously decreasing rate. If the cells were recovered by centrifugation and resuspended in fresh uric acid-phosphate buffer mixture then the curve repeated as shown. Based on the initial slope of the tungsten light curve and using a stoichiometry of 0.5 O2 for 1 uric acid then the Qo2 for uric acid is (7) .
Analyses of the supernatant fraction after oxidation of the uric acid showed that 95 % of the uric acid could be recovered as allantoin (11) . Allantoin was qualitatively confirmed using paper chromatography. Small amounts of urea were also found as a product of the reaction. The effect of irradiating cells with broad spectral regions is also shown in figure 1. Light passing through a CuSO4 filter almost stopped the reaction. With a Corning C.S. No. 7-69 filter the reaction proceeded at a rate 40 % of the unfiltered tungsten lamp control. Table I relates photooxidation activity, R, and (fig 2) . The stoichiometry fitted the reaction, 0.5 03 per liter uric acid. Attempts to block the reaction using 3-(p-chlorophenyl)-1, 1-dimethylurea (CMU) at a concentration of 1 x 10-4 M were negative. This same concentration of CMU effectively blocked photosynthetic 03 output in Warburg buffer 9. Anacystis did not grow on uric acid as sole nitrogen source, neither did it use allantoin or urea. Uric acid, 0.3 %, when added to Medium C containing nitrate as nitrogen source had no effect on the growth rate, under conditions where the growth rate approached maximum. figure 1 a 30 % decrease in activity was found. When cells were heated for 10 minutes activity was nearly abolished.
Lyophilized Anacystis cells were found to retain appreciable uric acid photooxidation activity (fig 3) . From the middle curve of figure 1 the rate of uric acid oxidation is 72 ,.ug uric acid oxidized per hour mm3 cells; for the middle curve of figure 3 in comparable units the rate is 24 ,ug uric acid oxidized per hour mm3 cells.
Also from figure 3, full uric acid oxidation activity of the lyophilized cells was retained after extraction with 80 % acetone in water which removed all but minute traces of chlorophyll.
When lyophilized, acetone-extracted, cells of Anacystis were extracted after the method suggested by Gassner (3) and the resulting crude material chromatographed on Florisil a small amount of a yellowish-green material was obtained; the spectrum of this material is shown in figure 4 . The activity of this pigment in promoting uric acid oxidation is illustrated in figure 3 . Comparison of the purified pigment activity curve with the middle curve of figure 1 for whole cells suggests that the purified pigment has about 10 % of the activity of whole cells. Thle assumption is made that the extinction coefficient for the pigment at OD750 in cells is the same as at OD730
for the purified pigment. The cell residue after acetone and propylene oxide extraction had no uric acid photooxidation activity. The data presented support the conclusion that the photooxidation of uric acid by fresh whole cells of Anacystis is mediated by a pigment with a spectrum similar to that of the pigment noted by Govindjee, et al. (4) and extracted from Synechococcus cedrorumn by Gassner (3). It is not considered that the photooxidation is specific for uric acid, rather that uric acid is a fortuitous indicator substrate which allows assay of the activity. Among other compounds tried imidazole and substituted imidazoles behave in a manner similar to uric acid.
The structure of the pigment causing the photooxidation of uric acid is presently unknown. Gassner (3) suggested the pigment he isolated bore some resemblance to bacterio-pheophytin, however the resemblance here is even less than with his spectrum. The apparent absence of absorption in the 750 m,u range in other photosynthetic organisms (3) makes it doubtful that the pigment has a universal photosynthetic role unless its concentration is much lower in other organisms or it may shift spectral maxima depending on its state within the cell.
The metabolic usefulness to the cell of this photooxidation is unknown. Gassner (3) did not see any spectral changes associated with this pigment when cells were illuminated with white light nor were there any absorbancy changes at 680 of 700 m,u upon illumination at 750 m,u. Govindjee, et al. (4) associated long wavelength absorption in Chlorella with an inhibition of photosynthesis. For the pigment in Anacystis no photoinhibition was seen. The postulated involvement of the imidazole structure as the active center for certain enzymes (10) and of imidazole phosphate in phosphorylation (2) could suggest that this reaction has usefulness as a light triggered control mechanism. Summary A photooxidation of uric acid by fresh, whole cells has been found in Anacystis nidulans. The rate of photooxidation of uric acid was roughly 15 % that of the comparable photosynthetic rate in Anacystis. The most effective wavelength was found to be around 750 m,u. No activity was found using monochromatic light at 436 m,u, 550 m,u, 620 mkL, or 680 mg, or when the activating light was filtered through CuSO. From its spectrum the sensitizing pigment of unknown structure is identical with or closely related to the pigment extracted by Gassner from Sv,iechlococcus cedrorum.
